To the Editor,
We read with interest the recently published article by Brull et al. 1 and have several concerns regarding the methods and conclusions of their work.
According to the literature cited in the introduction of their article, Brull et al. 1 reported a 60-79% success rate for neurostimulator (NS)-guided infraclavicular block (ICB). However, the authors also cited a recent study by Sauter et al. 2 who reported a success rate of 85% using the same technique. Other experts report a success rate of 97% using NS. 3 This selective choice of citations may lead to some confusion regarding the inference that ultrasound (US)-guided techniques are associated with a clinically relevant increase in block success rate. This hypothesis remains to be proven. Moreover, we are concerned with the authors' assertion that the highest success rate is associated with multiple cord stimulation, 4, 5 as a more recently published study showed that stimulation of the posterior cord achieves the most reliable response using NS. 6 From the perspective of study design, there are several methodological limitations that may have negatively influenced the outcome of the NS group. 1 Lecamwasam et al. 4 described that posterior cord stimulation is the preferred technique for NS-guided ICB with the highest success rate, followed by the medial cord and then the lateral cord. In Brull et al.'s study, stimulation of two cords was required in the NS group without considering the importance of the posterior cord, while the posterior cord was always blocked in the US group. Furthermore, the considerable range of stimulating current (from 0.3 to 0.5 mA) may have led to a different block quality in the NS group. The variance in current amplitude may have precluded a valid comparison between these techniques. 7, 8 A further concern is that the studies cited by the authors for the dual motor response were performed using the coracoid approach rather than the sagittal approach. Using a US-guided dual motor response normally implies blocking the musculocutaneous nerve first, followed by a second nerve (with clear preference for the radial nerve). 9 The definition of ''block performance time'' clearly favored the US group. Positioning the patient, starting the US machine, introducing patient data into the US device, sterile dressing of the probe, applying the gel, and pre-scanning time do not appear to have been considered. These time requirements may match the time required for patient positioning and identification of landmarks using a traditional approach. In the study reported by Sauter et al.,
2 no difference in performance time was observed when comparing the two techniques. A further concern is that the sample size calculation was performed using the lowest success rate reported in literature, suggesting that the study may have been underpowered.
Finally, the authors' interpretation of Sauter et al.'s study 2 may have been misleading. Contrary to Brull et al.'s report, 1 Sauter et al. did not power their study to detect a five-minute difference in block onset time. Rather, their purpose was to detect a difference in ''time until readiness for surgery.'' This is a clinically relevant endpoint (no difference between the groups) compared with block success as defined in the Brull study. These limitations compromise the conclusions that can be drawn from Brull et al.'s study, as they are not reported by experienced hands using NS. 2, 3, 10 Future research in this area should be focused on major outcomes, including patient safety and development of new techniques using US-guided and NSguided blocks to further improve clinical outcomes.
Reply
Thank you for the opportunity to address the concerns of Aguirre et al. regarding our recently published study. 1 Their letter raises a number of criticisms regarding the optimal neurostimulation technique (NS), our ultrasound technique (US), the calculation of block performance time, and our experience in using the NS-guided infraclavicular technique.
First, they are critical of our decision not to preferentially seek nerve stimulation of the posterior cord and offer the previously published trial by Lecamwasam et al. 2 as evidence. The purported superiority of posterior cord stimulation using NS guidance, either as the sole end-point for a single injection technique or as one end-point for a double injection technique, has never been shown in a prospective randomized double-blind study. In fact, a recent review 3 published in the Journal concludes that the best combination of cords to stimulate has not been studied using a randomized design, and the best motor responses for a double-injection NS-guided technique for infraclavicular block warrant further investigation. The current amplitude and pulse width used in our study remains consistent with best practice, and there is no good quality study that demonstrates a difference in block success when 0.3 mA is compared with 0.5 mA at a pulse width of 100 ls. However, there are studies that demonstrate no difference in block success between commonly accepted low and high current amplitudes. 4, 5 We feel that our use of the dual endpoint NS infraclavicular technique 6 remains a very appropriate comparison with the US technique.
Contrary to the impression of Aguirre et al., the US technique that we used did not involve nerve stimulation. In addition, our block performance time in the US group included pre-scan time. Therefore, our data demonstrating that US significantly reduces performance time remains both clinically and statistically very significant. We agree that the NS method can often be performed very quickly, as demonstrated by our median and interquartile range data. However, this data also demonstrates that the procedure time was more than 17 min in 25% of patients in the NS group, and we could not identify appropriate responses in two patients within 20 min. Similar supportive data has recently been published by Mariano et al. 7 Since, much of the performance time in the NS group is spent seeking a nerve stimulation endpoint in the patient, we would argue that this is neither conducive to patient comfort nor safety. In addition, all blocks in this study were either performed or directly supervised by anesthesiologists who are experts with both the NS-and US-guided infraclavicular technique.
Aguirre et al. conclude that future research should be focused on major outcomes, including patient safety and development of new techniques using both US and NS to further improve clinical outcomes. We agree that larger studies are required to examine patient safety, and we congratulate Aguirre et al. on their acceptance that US has a significant place in the future practice of peripheral nerve blocks. However, several studies using combined US and NS techniques have demonstrated that this actually prolongs block performance time [8] [9] [10] and that ultrasound alone consistently produces the fastest block time. 10, 11 We therefore maintain that our findings regarding the similarity of the overall success rates are valid when comparing ultrasound-guidance with dual motor endpoint stimulation for infraclavicular block. 1 However, in experienced hands, ultrasound guidance does shorten performance time (5 min vs 10.5 min; P \ 0.001) and improves patient readiness for surgery (85% vs 65%; P = 0.04). 
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